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Abstract 
The floods from the fall of 2013 in the Tecuci Plain were caused by a massive amount of rainfall in a short period of time 
(150l/sqm in about an hour), which were followed by heavy rains in the following days (September 13th to 14th) combined with 
the lack of adequate technical works and strong flows on the slopes. In the area, 5 villages from 3 river basins were affected, two 
houses collapsed, 107 were partially damaged and 301 people suffered (7 deaths). The worst affected was Cudalbi, where we 
conducted our investigation which included questionnaires (26 questions, most of them with multiple choices) and interviews 
with local authorities. In order to assess the population’s opinion, 100 questionnaires were applied, the sample was chosen based 
on gender representativeness, age and education level. The conclusions show that the population is not sufficiently prepared and 
trained for such events and previous experience and knowledge are very important. Most of the interviewed inhabitants of 
Cudalbi didn’t show any concerns about flood risks, which was concerning especially the little time lapsed from the last such 
event. As for the causes for floods, they are correctly recognized by the respondents, with the most answers pointing to 
overflowing and dams breaking. In most cases they have not been informed about the eventuality of a flood happening or about 
the existence of community level action plan, but they want to know more especially about any existing warning systems. 
Cudalbi citizens’ perception is different from the vision that authorities have about a pre-event stage. The latter believe that the 
reaction was prompt and the material resources were sufficient and properly distributed in the territory. Some of the shortcomings 
indicated by citizens were also recognized by the authorities (lack of knowledge about emergency plans, lack of volunteering 
etc.). It necessary that we create, at the level of Cudalbi village (as well as a lot more rural communities in Romania), of a risk 
culture that could mitigate the effects of such events. 
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1. Introduction 
The individual or collective perception (often different) about damages and natural hazards management is 
especially important in the run up to their happening, it determines a certain attitude and behavior [1, 2]. Armaș [2] 
believes that the perception of hazards is independent of age, education and income, but dependent on a number of 
factors such as the intensity and frequency of occurrence, extent of damage to the population and its assets, 
experience, traditions and the way in which are natural phenomena acknowledged.  
In the last decades hazards research has developed in two directions: on the one hand a subjective side - involving 
the analysis of human perception [1], on the other an objective side, involving mathematics and calculating the risk 
on probabilistic basis [3]. The study of hazards from the psychological point of view is increasingly present in 
specialty literature, as the scientific community appreciates the need for inter and trans-disciplinary studies [4, 5, 6, 
7, 8, 9]. 
In Romania, approaches relating to hazard perception, in general, and flooding in particular, is relatively recent 
mainly because of the existence, for five decades, of the philosophical Marxist conception that considers politics as 
the defining factor in disaster management, and diminishes to the point of exclusion the role of tradition, mentality 
or collective psychology [1]. Thus, the first works in the field belong to Floca et al. [10] which refer to 
environmental hazards, Bălteanu et al [11] which is linked to the perception and management of Făcăeni tornado. 
The first Romanian work of synthesis belongs to Cheval [1], in which the author emphasizes the significance in 
natural hazards research of perception studies, factors influencing the hazard perception and attitudes caused by 
them. The questionnaire on hazard perception in Romania was applied on a sample of 116 subjects from 29 
localities. According to this study, the population’ aggregated fear of floods, places them on 3rd place based on 
severity, after earthquakes and global warming, due to both previous experiences (frequent floods in the last 50 
years), media coverage, direct material damage and easily to be perceived by the population [1]. 
Since 2005, concerns about the perception of various types of hazards, including floods are more frequent in the 
Romanian geographic literature [2; 12; 13; 14; 15; 16; 17; 18; 19; 20]. 
Avram, Armaș [16] provide an expanded importance to environmental psychology and social trust risk, and the 
way in which data obtained from psychological and sociological research can be used to prevent the effects of 
natural hazards, in our case flooding. The authors underline the importance of population vulnerability in crisis 
management in targeted communities. Costache and Sencovici [20] address the influence of socio-demographic 
variables in perception studies about environmental components. Armas et al. [19] studies flood risks in a sector of 
the Danube valley, highlighting the role of sociological methods and participative maps in its evaluation (a new 
element as regards to applicability in Romanian literature). 
Our study continues this series of concerns, and deals primarily with the perception of Cudalbi’ inhabitants 
(Tecuciului Plain) about the occurrence and effects of the September 2013 floods. 
2. Case study  
The analyzed area is Tecuci Plain, located in the northeast of Romanian Plain, in Galați county (Figure 1). Here, 
in the last two centuries there have been registered about 65 years of floods, more frequent in spring and autumn, 
and having both natural and anthropogenic causes. Some of the natural causes include water flows on the slopes in 
case of heavy rains, prolonged rainfall, sudden melting of snow. The most vulnerable areas are: in Siret river basin 
(the lower course with the main tributaries: Bârlad, Călmăţui, Geru and Suhu); in Prut river basin (the lower course 
of Prut River with the main tributaries: Elan, Liscov and Chineja); on the Danube (increased flow in the area of the 
confluence with the river Siret and Prut). 
The anthropogenic causes include: reduction on forested areas, deforestation favoring rapid water run on the 
slopes and its concentration; destruction of water reservoirs protection strips; failing sewerage works; accidental 
discharge or tearing of storage dams: Călimăneşti and Movileni on Siret River, Stânca Costeşti on Prut River. 
In the case of Tecuci Plain significant floods occured in July 2005, September 2007 and September 2013 [21]. 
The main data regarding these events are synthetized in table 1. 
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Fig.1 The geographical position of Tecuci Plain in Romania  
 
Table 1. The significant flood in Tecuci Plain [21, 22, 23]. 
Time River Affected localities Damage  
July 2005 Siret  Cosmeşti, Ivești Cosmești – 358 houses damaged of which 224 
were totally destroyed;  
Iveşti - 198 houses damaged of which 98 
were totally destroyed 
 
 
September 2007 
 
Bârlad  
Tecucel  
Rateș 
 
Tecuci 
 
Tecuci – 3 people died, 4887 people were 
severely injured, 2210 houses damaged of 
which 392 totally destroyed, 201 km of 
impassable roads, the total cost of damages - 
6 million euros 
 
 
11-13 September 2013 Geru  
Suhu  
Chineja 
Tecuci, Cudalbi, 
Corod, Valea Mărului, 
Grivița 
7 people died, 2 collapsed houses (in 
Cudalbi), 107 households were damaged 
(most 84 in Cudalbi), 301 people were injured  
 
According to the Technical Report on outstanding weather phenomena occurred between 11 to 13 September 
2013 compiled by Prut-Bârlad Water Basin Administration, within the "Romanian Waters" National Administration, 
flooding in river basins Geru, Suhu and Chineja in September 2013 were caused by: degradation of land 
improvement works (done for the control of soil erosion), agricultural works wrongly made, predominance of crops 
that need constants hoeing, lack of crop protection, uncontrolled deforestation and lack of forest belts, overgrazing, 
silting of watercourses, lake surfaces and channels [24].  
In Galati county, the flooding from September 2013 had significant consequences: damage, loss of life, 
environmental impacts and change in riverbed and floodplain micromorphology [23].  
In total, in Galați county have been 9 human deaths, about 200 people needed rescuing, 8,000 were evacuated 
(3,060 Pechea, 2,720 in Cudalbi, 740 Slobozia Conachi, 685 Corni, 400 in Valea Mărului, 270 from Cuza Vodă) 
17,000 dead animals, 2,500 homes destroyed in various proportions and 871 wells were clogged (14, 3% of total) 
[23] (Figure 2, 3). Road and railway infrastructure was damaged in various degrees: the embankment of Galaţi - 
Bârlad railway was clogged, sleepers were destroyed, rail traffic was blocked, 22 km of national roads were 
damaged (on the territory of Foltești, Drăguşeni, Varlezi and Tudor Vladimirescu), 169 km of county roads and 304 
km of local roads, as well as several bridges were destroyed [23]. Among the environmental effects we mention: 
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erosion of the Geru River bank (on a 150 m length), change in land use, pollution of surface waters by engaging 
shore waste in the bed waters, decomposing animals drowned and transported by water (23). 
  
 
Fig.2 Localities affected by floods in 2013 in Tecuci Plain 
 
Galati County, as a whole, and Tecuci Plain, in particular, has a high vulnerability to floods, which were 
recorded in the following localities: Tecuci, Buciumeni, Brăhășești-Toflea, Corod, Gohor, Movileni, Tulucești, 
Cudalbi, Valea Mărului, Nicoreşti, Vânători-sat Odaia Manolache, Matca, Munteni, Bârcea, Umbrărești, Grivița.  
Table 2 summarizes the areas at risk from floods that hit in the county of Galati, according to maps made by 
"Romanian Waters" National Administration and the National Institute of Water Management, which were made for 
three flood scenarios: a frequent event with probability of occurrence every 30 years, an average event with 
probability of occurrence once in 100 years and an extreme event with a probability of occurrence once in 1,000 
years [24]. Structural measures need to be adopted in order to mitigate the effects and damage caused by these 
extreme events. 
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Fig.3 Damage caused by flooding in September 2013 in Cudalbi 
 
Table 2 Areas with significant potential flood risk in Galați County (24 - www.rowater.ro, with modification). 
Areal with 
flood risk 
Source of flood The mechanism of flooding Features of the flood Consequences 
Brăila/Galați, 
Galați, Brateș 
- Fluvial 
-Artificial barrage 
-Exceeding of the river bed transport 
capacity  
-Exceeding of insurance provisions 
-The destruction of the defense 
infrastructure 
-Flood with large 
transport of silt 
-Flood with 
outstanding levels 
-Social  
-Environmental  
-Economic 
Bârlad River 
- Fluvial 
-Artificial barrage 
-Exceeding of the river bed transport 
capacity 
-Exceeding of insurance provisions 
-Flood with 
outstanding levels 
-Social  
-Environmental  
-Economic 
Berheci River 
- Fluvial 
-Artificial barrage 
-Exceeding of the river bed transport 
capacity 
-Exceeding of insurance provisions 
-The destruction of the defense 
infrastructure 
-Flood with large 
transport of silt 
-Flood with 
outstanding levels 
-Social  
-Environmental 
-Economic. 
 
Tecucel River  
in Tecuci 
 
- Fluvial 
- Pluvial 
-Artificial barrage 
 
-Exceeding of the river bed  transport 
capacity  
-Exceeding of insurance provisions 
-The destruction of the defense 
infrastructure 
 
-Fast flood 
-Flood with large 
transport of silt; 
 
 
-Social 
-Environmental 
-Economic 
 
Suhu River 
 
- Fluvial 
   -Artificial barrage 
 
-Exceeding of the river bed transport 
capacity   
-Exceeding of insurance provisions 
-The destruction of the defense 
infrastructure 
 
-Flood with large 
transport of silt; 
-Flood with 
outstanding levels 
 
-Social 
-Environmental 
-Economic. 
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3. Methodology 
3.1. Questionnaire structure 
In developing our approach (to find out what Cudalbi’s inhabitant think vis-à-vis the authorities) we have used 
both geographic and sociological methods (questionnaire and interview). Data were statistically analyzed and 
interpreted at a later date. The questionnaire dealing with the perception of potential risk of floods comprised 26 
questions (most of them multiple choice), structured in 3 sections: data regarding subjects, data regarding location 
and housing, data regarding past experience and awareness of floods. 
Part 1- Data regarding subjects include identification elements related to residence (very important in terms of 
whether or not the subject is located in an area affected by floods), age and gender (elements that confer a certain 
type of reaction, including the existence of previous experiences) and education level (characteristic for the accuracy 
of answers to the following chapters). 
Part 2 - Data regarding location and housing aimed at determining the location of the house in relation to the 
area affected by the floods, its type, material it is made of, its age, number of floors and the existence of a rainfall 
drainage system. 
Part 3 - The experience, knowledge and information level about natural hazards is the most extensive part. Thus, 
a total of 13 questions relate to the way floods were managed (pre, during and post event) and the way the 
population has perceived the involvement of authorities in this respect. This section aims to measure: the 
population’s experience with floods, their ability to establish causes, awareness about the likelihood of such events, 
how authorities reacted and what measures they took, consciousness about volunteering. 
The interview translated into a series of open response questions and was applied to Cudalbi authorities, in order 
to correlate their opinion about how best to manage situations like these with that of citizen’s and establish the 
optimal measures to prevent future events. The questionnaire dealing with the perception of potential risk of floods 
was applied to a representative sample both in number and structure (100 people in Cudalbi village) between 
September 20 – 28, 2013 and November 10 – 15, 2013. Interviews were held with authorities between September 20 
and 23, 2013, about a week after the floods took place. 
3.2. Sample structure 
Out of the surveyed sample, 63.2% were men and 36.8% women. The age groups weight is balanced, except for 
the less than 20 years group where nobody was questioned. Thus, 31.5% of respondents are aged 20-40 years 
(predominantly male), 42% of respondents are aged between 40 and 60 years (predominantly male) and 26.5% are 
over 60 years (predominantly women). The average age of respondents is 47.9 years. Significant differences were 
observed for different age groups (although the elderly population have been through such events and should be 
better prepared, it was concluded that the younger generation is less fearful and more receptive), and for gender 
groups (men are more prepared for such events, while women are more cautious, being more connected to family 
and household). Based on their education level, the sample population corresponds to that of the locality’s 
inhabitants: 26.3% have 5-8 grades; 36.9% have graduated a vocational school; 21.1% have high school education 
and 15.7% had higher education. 
4. Results and discussions  
4.1. Data regarding location and houses 
For obtaining an accurate perception, the location of the household is very important, which is why people who 
were not selected have households located on the slope or at its base and "have not intensely lived the event." The 
answers showed a frequent confusion between "river adjacent" and "floodplain". Considering all of the above, 
households’ location per relief steps is: 31.5% on the terrace (not all were affected), 47.4 % in the floodplain and 
21.1% near the river (the latter two categories exhibiting various degrees of flooding). All dwellings are individual 
houses (73.6% only have ground floor and 26.4% one floor). The majority of houses (68.5%) are made of panel 
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stake or adobe, and the remaining 31.5% made of brick. It is known that the panel stake / adobe are most easily 
destroyed by water. Panel stake and adobe houses are generally old (over 10 years since construction - 73.6%), 
while the bricks ones are newer (under 10 years - 26.4%). When questioned about the existence within the 
community of a rainwater drainage system (ditches, gutters), all interviewees have answered affirmatively, but the 
majority (68.5%) do not know how to maintain it and whether or not it was functional. 
4.2. Experience regarding floods 
Respondents recognized they were affected by floods in 2013, 36.8% of them suffering damages more or less 
significant. The collective memory regarding these phenomena is "vivid" (36.8% recall the existence of similar 
phenomena without being able to specify the year, but indicating spring or autumn based on the development stage 
of crop). Referring to the causes of floods (Figure 4) the respondents indicated as the main ones (94.7%) river floods 
or breakage of dams (57.8%). The other two answers share an equal preponderance (10.5%) with the mention that 
people with higher education indicated the blocking of bridges and ditches as cause, while the elderly and graduates 
of up to 8 grades highlighted the divine will. This question had had multiple answers as acceptable.  
 
 
Fig.4 Floods causes 
 
To the question regarding the "concern about the risk of flooding", 42.1% said they are not concerned about this 
type of risk, percentage considered very high given the short time elapsed between the time of the flooding and that 
of the questionnaire. Moreover, over 50% of those concerned with this phenomenon indicated their concern as being 
"on a small scale", and there is a very high probability that with the passing of time they will fall into the category 
of those uninterested. It is necessary the development of community level educational programs themed mostly on 
population awareness and training for such events. 
4.3. Degree of population information and level of training 
Interviewed residents follow, at a rate of 94.7%, the meteorological forecasts and (mostly very rarely and 
occasionally) hydrological warnings. The media is the main source of public information in this respect, 100% have 
indicated to the TV and/or radio for their news, and 5.3% referred to the Internet (multiple responses were possible) 
(Figure 5) [25]. 
In terms of being informed by local authorities, 94.7% of respondents answered negatively, while 5.3% 
answered positively (these persons have higher education and work in various public institutions in the Community) 
[25]. A large part of the interviewed population (57.8) "do not know" about the existence of an early warning 
system, but 45.45% "want to know", especially to be operational in case of future events. Also, a proportion of 
94.7% of those interviewed did not know about the existence at the town hall of information on the risk of flooding 
in the town (posters, maps, risk contingency plans in case of disaster). 
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Fig.5 Population information source related to floods 
 
Regarding the population’s readiness to leave their house / village in case of imminent events warnings, there is 
a direct strong correlation (r = 1) between the number of people interviewed who had suffered from floods and those 
willing to leave their home. Although legally houses/assets/life insurance is mandatory, in the case of Cudalbi 
village it remains just a desideratum, as 68.5% of respondents have no insurance, and no one has a life insurance. 
Among those interviewed no one has signed an insurance policy after the last flood, nor are they going to do 
because "we are poor and the Town Hall should help us". 
Volunteering is an active presence in the current life of the community, although older people say that " in the 
past we more were united and helped each other more." Thus, 84.3% of the respondents were concerned "only 
about my family" and expected external support, while 15.7% (mostly young people who have not suffered) were 
actively involved in various voluntary activities. In any case, help, especially materials came from outside the 
community. 
4.4. Authorities’ reaction 
Interviews with authorities revealed that warning systems exist in the village (sirens and local radio station) but 
they have not been used because the central government warning came late. There is an action plan in case of 
disaster at village level that "was designed by IGSU (General Inspectorate for Emergency Situations) in cooperation 
with local authorities." It was stated that the population was not aware of these plans (fully confirmed by locals) and 
no public assemblies or brochures to popularize them were made. The last warning exercise for the population was 
conducted in 2003. The authorities consider that they have had a prompt response (pre and post event) support being 
mobilized (water, food, blankets, mattresses) and equipment in the territory to help the victims was brought in. 
Assessment of the situation was made "honestly" (the same opinion have the town citizens - "to all who needed, 
some have even received too much") by a committee of the Town Hall. 
The authorities also considered as 'critical' the situation in the village within the first three hours after the event 
and notes that people that were not affected did not involve, and mutual help took place. In all stages (the first 
actions were "cleaning of the access roads, households and gathering dead animals") the most vulnerable categories 
had priority - children, elderly and women. For the future, in order to avoid such disasters, the authorities intend to 
warn the population in time and regulate Geru Creek. 
The population considered the authorities’ reaction after the flood as appropriate, but believes they do not make 
everything to prevent it. Among the proposals made in this regard we mention: construction of dykes, maintenance 
(cleaning) of riverbeds and drainage ditches; expansion and maintenance of the sewerage network; resettlement of 
constructions in areas away from flooding; building stronger houses with higher foundation; adequate training and 
warning of the population; accurate and timely warnings, investment in flood defense works, better informing the 
residents about the risk of flooding, banning construction in flood risk areas (Figure 6). 
Concerning the help that the citizens of the village have received after the floods, 94.7% said that it was present 
(16.6% of them from the local community, 88.8% from the government, 94.4 % from relatives and friends, 16.6% 
from NGOs). Multiple answers were obtained. Respondents considered water stagnation as major a damage as it 
greatly compromised the crops (vegetables), estimating that households repair and restart of farming activities is not 
possible without the help of local authorities (one week after the floods). 
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Fig.6 Steps to be taken by the authorities to diminish damages  
 
Compared to previous studies [12, 13, 14, 17] a few similarities can be drawn: in all the above mention studies 
the interviewed residents can establish the cases of floods, they correctly mention the prevention measures that 
should be taken, but the first reaction differs and is generally poor. This highly depends on the location of the 
subjects, respectively their households in the case of floods. For the presented case the responds were mostly at 
home when the events took place [12, 13, 14, 17], which demonstrates the lack or inefficiency of the pre-event 
measures undertaken by authorities. The inhabitants from the Western Plain (Foeni, Otelec) have developed a better 
volunteering and community belonging spirit than those from Cudalbi but even they are expecting help from outside 
their community [13, 17]. All the interviewed residents mention the authorities’ reaction as being poor (in some 
cases for the entire duration of the event, in other cases just the pre-event stage), the best reaction was registered 
with authorities from Crâmpoaia [12, 13, 17]. 
Residents from the communities hit by this type of events didn’t correctly perceived the risk, and each of them 
made their own assessments based on their education level, previous experience and time passed from the event’s 
occurrence sometimes intentionally minimalizing or denying the risk [3,12,13,14,17]. 
5. Conclusions 
Involvement in the prevention and management of natural hazards does not only mean conducting studies of 
perception through public consultation but also developing a "risk culture" within the communities exposed to such 
events and making them more adaptable to such situations [11]. Perception of population is closely correlated with 
social vulnerability of the community and "risk culture" that has developed over time [22; 26]. Ledoux [26] believes 
that it consists of two components: previous experience (risk memory) and degree of education and training of the 
population for such events. In rural communities, as is the case of Cudalbi village, implementation and maintenance 
of a "risk culture" can be done in time and with difficulty (through education during school). Prevention of such 
events and appropriate conduct in such cases is the main advantage of reducing the social vulnerability on medium 
and long term. 
The level of information and past experience shape the complexity of perceptive act and directly influence the 
answers. In order to mitigate the consequences of similar events (floods) in different areas there should be 
considered a series of measures such as public education and informing the public in order for it to react 
appropriately; authorities preparation and implementation of a community level plan of appropriate measures; 
alerting in due time of the population, which would allow the evacuation of assets, animals and people in vulnerable 
groups, establishing a real and transparent dialogue between the population and local authorities throughout the 
course of the event (both in the pre-event and post event phases, when aid distribution takes place), introduction, in 
real terms, of mandatory insurance of housing in rural areas, increased attention to the issue of building permits, 
spiritual and civic education of citizens and volunteering [13; 25; 27]. 
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The results of such studies about perception must be made available to local authorities, especially when making 
plans for emergency action. 
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